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SUMMARY

The mechanism of mobility kills of combat, arinored, tracked vehicles by harass-
ment mining is examined in a total-system context. Measures of effectiveness are pos-
tulated, and alternative approaches are synthesized. These alternative approaches are
then evaluated and ranked on an effectiveness scale. From the visible rationale thus
developed., conclusions are derived and future relevant tasks are defined.
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ARMY COUNTERMINE MOBILITY EQUIPMENT SYSTEM (ACMES)

1. INTRODUCTION

The use of harassment mines against mobility equipment is highly resource-
effective from the viewpoint of the mine layer. This condition arises from the practi-
cal difficulties of accomplishing effective detection and then neutralization under field
combat conditions. Relatively small, simple explosive charges set off by contact, delay,
influence, or command fuzing will almost certainly break the vehicle track and thus in-
flict a mobility kill. There is also a high probability that additional damage from the
blast will be limited to the first and second road wheels of the vehicle, while the engine,
power train, weapons, crew, and remaining wheels will generally be intact and operable.
But, in spite of the relatively minor structural damage that is incurred from a mine hit,
the critical function of mobility is lost. After loss of mobility, the vehicle and crew
then become highly vulnerable to d'é;‘struction by artillery, antitank weapons, and sappers.

This study begins with the proposition that future improvements in the theory and
practice of mine detection and mine neutralization may not influence to any significant
extent the enemy resource effectiveness of harassment mining. From this proposition,
it is postulated that a balanced Army Countermine System should also include a capa-
bility to maintain mobility independent of the detection and neutralization limitations
that may be imposed upon the total system. This approach has the potential to reduce
mobility losses where little or no detection and neutralization capability per se is pres-
ent. Then, in the event that detection and neutralization capabilities become significant-
ly improved, effective countermine systems could be rapidly tailored to meet a variety
of threats and threat combinations.

The general concept for a countermine total system is outlined in Fig. 1. This ap-
proach to a total countermine system emphasizes the maintenance of vehicle mobility
in the “press on” mode. With this concept, neutralization either blindly or after detec-
tion and bypassing after detection are considered to be functions of other subsystems.

II. APPROACH TO THE PROBLEM

The top-level function flow diagram presented in Fig. 2 depicts the total counter-
mine system (vehicular) as a series of optional functions and outcomes. The heavy line
on this diagram indicates the thrust of the study where a mine is encountered and a hit
is incurred. The relationships do not imply that detection and neutralization were em-
ployed but only that a damage-producing hit was taken by the vehicle.
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This diagram provides a degree of perspective to the system behavior and estab-
lishes a framework for some tentative observations:

a.  If function 11.0, “Scan Ground,” imposes a penalty upon vehicle mobility
by necessitating a slow advance, then the threat system effectiveness is high. In some
situations, scanning activity might also cause preoccupation and distraction from the
prime mission.

b.  If function 7.0, “Neutralize Mine,” is performed only after function 10.0,
“Detection,” then function 2.0, “Continue Mobility Mission,” is a conditional proba-
bility (PDetect X PNeutralize = PContinue) that has severe state-of-the-art limitations.
If function 7.0, “*Neutralize Mine,” is performed without first detecting the mine, i.e.,
blindly, then PContinue would be higher and more favorable but costly in time, mate-
riel, and other resources. The threat-system effectiveness would be reduced sharply,
however, if blind neutralization can be accomplished rapidly and without a mobility

penalty.

c.  Theidea of taking a mine hit with no loss or serious degradation of vehicle
mobility (function 5.0 to function 4.0) is highly attractive, but this leads directly to
the historical trade off between vehicle mobility and vehicle armor. Each specific ar-
mored vehicle design represents a compromise solution and will remain so until ballistic
protection can be obtained without inert weight.

This problem is much too complex for discussion here; so, for simplicity, it
will be assumed that armored vehicles in the current inventory are optimum in regard to
mobility vs armor for their intended mission.

d.  The sequence from function 5.0, “Encounter Mine,” to function 3.0, “Incur
Damage,” to function 2.0, *‘Continue Mobility Mission,” should be examined in detail.
With this objective, the outcomes of function 3.0, “Incur Damage,” are shown in Fig. 3.
From this, the problem may be stated.

III. STATEMENT OF THE PROBLEM

Loss of armored vehicle mobility due to encounter with a mine and subsequent
destruction of critical mobility components.
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1V. STATEMENT OF THE MATERIEL NEED (MN)

Provide combat, armored, tracked vehicles with the capability to maintain mobil-
ity after encounter with a mine. Assume that mobility after the encounter can be %
of the original mobility.

V. ANALYSIS OF DATA

Before the synthesic of alternative approaches is begun, two tasks must be accom-
plished to provide an information base:

1.  Identification and assessment of the credible modes of mobility impairment
or mobility loss due to mine damage.

2. Identification of measures of effectiveness that will assist in the evaluation
of alternative approaches to the problem.

For the identification and assessment of modes of mobility impairment due to a
mine encounter, the Battle Damage Assessment Reporting Program (BDARP) from the
Republic of Viet Nam for June 1969 to July 1970 is particularly helpful.

As a part of the countermine study, the BDARP individual incident data sheets
were studied for mine-hit location and hit severity on combat. tracked vehicles.
These data encompassed:

M-48 Tank incidents 80*
M-113 APC incidents 230*
M-551 Sheridan incidents 70%*

Hit location for these incidents is presented in Fig. 4. The horizontal axis depicts
road-wheel location, from vehicle front to rear, and the vertical axis expresscs the inci-
dents with a specific wheel hit as a percentage of the total number of incidents. The
chart shows that about 70 percent of all vehicle hits occur on the first and second road
wheels. The percentage is slightly higher when rear-wheel hits are regarded as first-
wheel hits when the vehicle is backing up.

Hit damage for these incidents is presented in Fig. 5. The horizontal axis depicts
the number of road wheels damaged or removed by a single hit, and the vertical axis

*Approximate numbers
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again expresses the percentage of total incidents. In more than 90 percent of all mine
incidents involving tracked vehicles, the track is either broken or thrown off.

Photographs from typical BDARP repcits are reproduced as Figs. 6, 7, and 8.
The corresponding BDARP raw reports are reproduced in Appendix A. Summarizing,
these data support the conclusion tiiat harassment mining in the SEA ¢nvironment
produces a mobility kill by removing or destreying track and the first two road wheels
in 60 to 70 percent of all incidents.

VI. MEASURES OF EFFECTIVENESS

The measures of effectiveness (MOE) by which the degree of attainment of system
goals is evaluated are postulated as follows:

1. Mobility before Hit. This MOE is based upon the position that the counter-
mine system should not impose a penalty upon the mobility of the vehicle. If, for ex-
ample, the vehicle has a capability to move at 20 mph in a given environment, the
countermine system should also function effectively at 20 mph. Otherwise, the mine
is undesirably resource effective from the time standpoint.

2. Mobility after Hit. This MOE is based upon the belief that the mobility ve-
hicle should have the capability to take a moderately sized hit and still be able to either
move to shelter or continue the mission. The capability to continue the mission after
loss of two road wheels and corresponding track on one side or the other is, of course,
a prime objective of this study. This MOE may be regarded as an effort to again avoid
the armor weight versus mobility trade off.

3.  Resistance to a Mobility Kill. The purpose of this MOE is to place a premium
upon alternative concepts that will reduce the enemy benefits of minefields and harass-
ment mining when used against armored, tracked, combat vehicles.

4. Cost Exchange Ratio (CER). The word ““cost” in the CER refers to the re-
source or resources most valued by the blue and red forces. It may encompass money,
time, men, political impact, and other values. For example:

Minefield Installation Time (RED) 0.01 HR/M2
Minefield Location Time (BLUE) 0.09 HR/M2
Minefield Clearing Time (BLUE) 0.12 HR/M?2
Then: Time to Install (RED) _ 001 1

Time to locate and clear (BLUE) 0.09 +0.12 ~ 21
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Then, the cost exchange ratio of 1/21 indicates a time-effective advantage of mining,
For another example of the CER concept for measuring effectiveness, consider a red
mine costing $50.00 destroying a blue vehicle costing $500,000.00.

Red Cost _ 30 1

CER = BlucCost _ 500,000 _ 10,000

5. Other Factors. “Effectiveness” is generally defined as the product of availa-
bility, dependability, and capability. In this initial study, capability is being emphasized
and consideration of availability, dependability, and CER is deferred. The CER concept,
schedule, and other cost considerations will get more attention in future studies especial-
ly where the impact of red counter-countermeasures upon the countermine system is
examined.

VII. ALTERNATIVE APPROACHES

In this initial study, 17 conceptual approaches have been selected for examination
and comparison. The selection encompasses a broad range of ideas some of which can
be traced to the beginnings of armored-vehicle design. To provide for a high degree of
potential applicability, much aitention was given to concepts that could be reduced to
practice by retrofit or field modification. The concepts that require intensive redesign
or modification of the base vehicle are included more to stimulate total system thinking
than to presume capability for the design of armored vehicles.

An arbitrary scale of effectiveness (E) has been applied to each concept using num-
bers from 1 to 10: for alow estimated effectiveness, E=1; and for a high estimated ef-
fectiveness, E=10. Intermediate numbers have a more or less linear relationship. These
estimates were derived from judgments of the probable outcome of a vehicle when en-
countering either contact, delay, influence, or command mines. Then, in order to arrive
at a simple, credible basis for comparison and selection, the numerical values assigned to
each of the three measures of effectiveness were combined by addition. The numbers
have not been weighted or otherwise manipulated.

For an example of the rationale used, Fig. 9 presents a comparison of baseline ve-
hicle configurations using the M-48 tank, the M-113 armored personnel carrier: and the
M-551 Sheridan reconnaissance vehicle. Each of these vehicles is judged to have a high
mobility before hit, E=10; and zero mobility after hit, E=0. Their overall countermine
effectiveness is then rated as 10 + 10 + 10 + 10 = 40.

13
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In Fig. 10, three outboard, ground-contacting, countermine vehicle accessory con-
cepts are presented and rated by estimated effectiveness against hits from the same four
mine types.

1. Concept 1 — Plow. When mobility before hit is evaluated, the plow is as-
sumed to be deployed in a mine-clearing mode. This deployment severely limits cross-
country speed of the vehicle, and the concept carries 2 heavy “Before Hit” mobility
penalty. When the deployed plow encounters a mine, the mine is removed from the
vehicle path unless anti-handling fuzing is used. Then, depending upon whether the
encounter is destructive or nondestructive, the plow may be discarded, raised, or held
in the mine-clearing position. Mobility is maintained. Since the plow effectiveness is
generally insensitive to mine type, the concept is regarded as having a high resistance
to mobility kill. One plow concept is shown in Fig. 11.

2. Concept 2 — Roller #1. This concept embodies a single-axis roller which
clears mines by duplicating the ground-pressure signature of the vehicle that it precedes.
The roller will also have an inherent magnetic and seismic signature that might be de-
liberately enhanced to provide a capability against influence-fuzed mines. The roller
must “‘track” with the vehicle it is protecting, and this may tend to limit vehicle mobii-
ity somewhat. However, roller mobility appears higher than plow mobility in most
situations. After a single mine hit, the vehicle will discard the roller and continue the
mission with mobility unimpaired. A sample expendable roller concept is shown in
Fig. 12.

3. Concept 3 — Roller #2. This concept is similar to the concept of the single-
axis roller just described except that two banks of rollers are employed as a tandem
unit. With its greater mass and size, this roller has a higher effectiveness than a single
roller against influence mines, and its effectiveness against delay and command mines
should be slightly better. The greater mass and size also work a penalty upon vehicle
mobility before a mine hit.

Figure 13 presents two additional outboard, ground-contacting accessory
concepts. These units are independently driven and thus differ significantly from the
vehicle-powered accessories just described.

4. Concept 4 — Forward-Wheel Signature Duplicator. This is a tracked, inde-
pendently powered outboard accessory. It clears mines from the path of the vehicle it
precedes by duplicating the pressure, seismic, magnetic, or impulse signature of the
combat vehicle. Several operational options are attractive with this concept. For ex-
ample, in mobility operations, this accessory could be rigidly fixed to the basic vehicle
and constrained to track with it (Fig. 14). The accessory vehicle would then serve to
improve vehicle mobility. Delay or command mines would be expected to hit either

15



the accessory or the vehicle, but vehicle mobility would, in each case, be maintained.
Additionally, the outboard accessory could be made to operate in a unique mine-
clearing mode independent of the prime or basic mobility vehicle (Figs. 15, 16, 17).
(The use of multiple, remote-mode, accessory units in wedge, line, column, or echelon
formation is attractive but beyond the scope of this study.)

5. Concept 5 — Roller #3. This concept is similar to Concept 3 except that
independent power is added to provide higher mobility before a mine hit. In summary,
each of these outboard, ground-contacting accessory concepts will maintain much of
the original vehicle mobility after a single mine encounter. However, severe penalties
are incurred in mobility before the mine encounter in concepts 1 and 2.

6. Other Concepts. The remaining concepts are directed to envisioning the
ways in which vehicle-drive redundancy may be achieved. Three variations of two
tracks with only one track driven (on each side) are presented in Fig. 18. The black
disc represents the vehicle drive sprocket. With the exception of the M-551, these con-
cepts represent major modifications to equipment in the current invertory. A simple,
shop-modification split track to the M-551 Sheridan is shown in Fig. 19. In each of
these variations, mobility before a hit is greater than with unpowered, outboard acces-
sories. Mobility then decreases with the number of ground-contacting, track-driven
road wheels. To evaluate mobility after a hit implies that some degree of mobility re-
mains. For this, the rear track and drive must be operable and the vehicle balance must
not be seriously disturbed. For the evaluation of resistance to a mobility kill, BDARP
data was used. it is important to note that resistance to a mobility kill decreases with
reduced vulnerable target area.

Figure 20 depicts three variations of two driven tracks on each side of the
vehicie. These concepts are definitely not in the *“quick fix” category and would most
likely cequire new vehicle design. The additional drive mechanism in these concepts
increases mobility before hit to well above the three single-drive concepts just discussed.
However, in either single drive or dual drive with double track, mobility after a hit is
the same, but the double-drive, split track is much superior in terms of resistance to a
mobility kill. (Again, the vulnerable target area has been reduced.)

Figure 21 depicts three variations of the Christic concept of independently
driven road wheels. Mobility before a hit has been rated as equal to the mobility of the
split-track, single-drive concepts. With two driven whecls, mobility after a hit is rated
as quite low. An attractive feature of the Christic concept is the high resistance to a
mobility kill when more than two road wheels are independently driven. Here, destruc-

tion of all mobility by a single mine is quite remote.

16
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TRADE STUDY SUMMARY

CONCEPT DESCRIPTION EFFECTIVENESS RELATIVE RANK
A W-48 TANK
i‘ ol o p—; 40 J’& / ((
8 M-113 APC
Y, Al iz
"y NC
C W-551 RECON VEMICLE
40 15//4
1 PLOW TRACK WIDTH
@é 84 7
7 ROLLER TRACK WIDTH SINGLE WHEEL
= 66 12
] ROLLER TRACK WIDTH TwQ WHEELS
TRACKED T 66 12
4 COMBAT TRACKED VEHICLE FRONT I
END SIGNATURE
OUPLICATGR t’; ¢ 06 2
5 ROLLER TRACK WIDTH POWERED
e - 86 6
6 t WHEEL FORWARD
® f;l ' D 64 13
QOGOG
7 2 WHEELS FORWARD 64 13
Loeead
8 3 WHEELS FORWARD s] 14
RodGad
9 1| WHEEL FORWARD
®eoad L Il
10 2 WHEELS FORWARD 2 8
Qokeed 8
11 3 WHEELS FORWARD
Qadad 8 3
12 2 WHEELS DRIVEN 53
000000 M /5
13 3 WHEELS DRIVEN
ececoe 8 9
14 4 WHEELS DRIVEN 9
000000 B 3
15 2 WHEELS DRIVEN
P Yoloioiox 3 I L0
16 3 WHEELS DRIVEN
P Yok ) i 4
17 4 WHEELS DRIVEN
12 1

FYol 1 Jox §

Fig. 23. Comparison of relative effectivencss of concepts.

30



Figure 22 depicts three variations of tracked, independrntly driven road
wheels. The only difference in effectiveness between these and the Christie concepts
of Fig. 21 is higher mobility before a hit. This is due to the use of a track.

From this treatment of effectiveness against a specific threat, the 17 alterna-
tive concepts for a countermine mobility system may be compared and evaluated. The
comparison is presented in Fig. 23. Three current vehicles, the M-48, M-113, and M-551,
are included to serve as a baseline. At this point, it should again be emphasized that the
assignment of numbers to the postulated measures of effectiveness is by no means abso-
lute. These numbers are based upon engineering judgment made at this point in the
study and will be revised and refined as the data base is strengthened. It does appear,
however, that the conclusions to be derived from this treatment are relatively insensitive
to the specific numerical values of effectiveness that have been assigned to the various
conceptual approaches.

VIII. CONCLUSIONS

The following tentative conclusions appear to be credible and intuitively acceptable:

1. Outboard, independently driven, ground-contacting, signature-duplicating
countermine accessories are:

a.  Significantly more effective than similar unpowered units.
b.  More effective than redundant tracks and drives.
c.  As effective as three or more independently driven road wheels.
2. The use of such countermine outboard accessories can significantly improve
and expand the mobility of the current family of armored, tracked, combat vehicles in
a broad variety of missions where minefields or harassment mines may be encountered.
3.  Although costs have not been formally considered in this study, it appears
that the life-cycle costs of outboard countermine accessories would be quite low in
comparison to vehicles incorporating redundancy of mine-susceptible drive components.

IX. PROPOSED FUTURE PLANS

The ACMES concept should be further examined and evaluated by means of the
following tasks:

31



1. Design and build an experimental test model of a self-powered, tracked ac-
cessory that will duplicate the mine signature of a sclected combat, armored, tracked
vehicle.

2. Conduct an analysis/engineering study to further quantify and refine mea-
sures of effectiveness appropriate to both harassment mines and minefields.

3.  Determine the relative cost of the most appropriate concepts presented in
the present study.

4. Identify and evaluate power plants suitable for the ACMES concept as it
may evolve.

5. FExpand the current analysis to include multiple hits.

6. Prepare “design to” system engineering documentation for an independently
driven, tracked, track-width, mine-clearing roller.

7. Initiate formal staffing of the first draft proposed materiel need (IDPMN)
contained in Appendix B.
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APPENDIX A

BATTLE D AMAGE ASSESSMENT AND
REPORTING TEAM (BDART) REPORTS

Completion DateZé SZ," (34
1. Case No.AA8» 2. L4c&2 co
—Av—dunbor-ef-tridents: |
3. Total Exhibits:

a. Photos

b. Fragnents/Missiles

Ce X-Rays

-0I0-06

d. Other Exhibits

k. Incident Recapitulation:
a, Materiel /
b. Persornsl ' O

5. Aemarks: g .-
Q&é Lo /)e%mb/ Mﬂ/‘j’%}” /”
EGuiP My

Mﬂf o o J Y -4/’.5 e,
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CASE No.JAD H2 L9782 op
DATE 2O Ser &9
INCIDS\? COVER SHEET

Table of Contents Quantity
Section A

Part I - Case Scenario ’
Part I1 - Equipment Damage ,
vart ITI - Personnel Injuries [
Part IV - General ’
Part V - Observer Interview | ’
Part VI - Sketch 0

:'Section B

Set 1I = VWounding Agent Data

et IV = Autopsy Supplement

set V = Medical Evaluation and Treatment

Set VI - Interview of Casualty

3et VII - [nterview of Others

Set VIIT -~ pyrn Supplement

Set IX - Body Armor

\_/\/r\v[\

Set XI - Troop Interview

§ecticn c

1, TFhotographs (or negatives)

2+ X-Rays

3. PRecovered }issiles

hie Thoto Caption Sheet

-~ -0 B o

5. Other Exhibits V‘et\'\CIe ﬂ,;\ﬂq‘?qw\
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FIIM CAPTION DATA
CASE 0. ABD 02-50062-00

1n

ROLL/PACK 110:

FII) TVFS DATE

Exicchvone 089
. a4 e = |

. — s =t e

Location of Photo Coverage
_an Loi )

Fhotogravher ‘ ’ Camcra Number { Lens Nurber
65G Cones 20C0 . Zoan
.‘ﬂ'ﬁ&‘bu1 - il o . e wp s cn e v m hdntnmm tar @B ma an ban el tdd S s G s e emmses e v = - —— ————— ——— -
Frame llo. CAPVION
== C ok A o X XL SO NS SR Iv SN i JORE X L SESRE P AR IRIY § e 2L o e 20 —

VR I0oUm™Ww

. Driver's scat --cdze brolen off by blast

Slate

Left cido

finol drive assenbly

12 rondulecl zxd mll dennge

R rordiiecl

Ihgine aceass cree(door blowa off)
n

1]
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BATTLE DA'/GL ATSISSTEIT

KD R GTT G TEAM -/

PIPT I -~ Case Scenario

SMUPCES JF IMFCE! AT IQN

: E-

;) tie -r TIcsitlon of rersen Zatervieved)

_,1317 -/,;2_::0‘36?. 7-C

(dob Titie cr I'csi<fon of Fercen Intervicver )

(JoF Title or Fosition of rerson Interviewe?)
_SITEP
g

APTTR ACTTAY TTROPT

(Cther s vrce ¢t infer-ption)”

- m—tmake s e -

{Other sorce of infor -aticn)

1. Service invelver: f

2. Tvre Equi-ment:

CASE # 13D~ 02 -47082- 0
TEAM MMSTR S/ E21E

DATE __ /o Sep7- £2

-/&rrr' Mavr Marines Adr Force

M3 a _Arorrk 109 Hewitzer _ Adreraft

__Msel ___.3/11 T Trk :155' Eowit~er (svecifv)

__Mi8 Tank _2b T Trk __8" Howitzer

_ M8 VTR ___Other __175mm Gun

MO6 Mertar Carrier LCmn "Ruster®

. w17 Cp T mowed

__IBL8 Cares __SP

_ Otker L L _Other L

3, Fereral Stock Nuber

- L - ——— o —— o —— —————

L. USA Serinl, Iwll, or Zaldurver /24 42449

S. Tnit Ifertificatioa: a. IT£P '?%1 _Acn .

b AC GY2§7 c. O™ I II (IIE) v

6., TDate/Time Croavn: a. Start cf “ission 05050 ¢ SELT. 62

b, In? of Missicn

e - e e -

c. Of Inci‘ent 0& /10 © SEL7 62, . ... . ..

NOT REPRODUCIBLE 36



Te

R,

CASE /f AF-_02-6%082-00

Location of Incicent: a. UT!Coor’inates _ w77 _2// 829"

b. Geograhicalllae __ Au Lo &

c. ,Man Sheet Tumber 4272 - - =

Neme of orerstion or mirsion number —-—-——Q/-QK—- e e

Brief rescrinticn of maneuver Avring enparenent, if nossible, and remarks
(sketch man criente” to north, time criente’, an? ~“irection of movement).
Nse Set € or reverse sice of this pase. ' :

9.

10.

12,

e,

16,

17.

Equipment milea~e or hors reatinm: a. Ocometer or heéan—reaﬁingw _28__‘_25/___

b, Mission ~ileage or time erti-nte LAl

Has this inci’ent becn rerortec by other means _ Ves _{_Ito __Un}:nown

I7 so, cdescrite or i’entifv renort(s) {{/4‘2 -

Size of friencly fcrce: a. __Squad b, _ Platoon c. _ Conpanv
@. _ Battalion e, ._Er:_'Lga(‘e - £. __Other (specify)
S TEL. LT A#). [ Cumpasy. 05 THLLS
Sizg of enemy force: a, _ 0-I' b. _3€-60 ¢, _61-250 ¢, _251-700

YN e, T60-1500 f, _1701-3500 g, _ Over 3500

Tvpe of enemy force:' _ VC _ NVA __ Cther oML

—

Estimatec range in meters between frrces .at start of engagement:

a. __0-25’ t, __2C~-'§O c. ___<0-100 e _100-15’0 e. ___1,‘?0-200

fo __200-3%0 gz, _ Over 300 (svecifr) _  pwé. _ DAMIAGE  _or o
Trpe mission: . a. __Search ” Destror b, _Tecon c¢. __Photo

d., _Cleering e, ___Ambush fa __Securing e ____Combat Patrol

h. _Tnactive i. vGecon in force 3. __Other (s-ecifv)

—t— .

- mmme— - e P 4 = Sm =~ eme o ——— - —— o=

Teploment: a, _Roa” Yarch b, _ Covering c. _ Fase Camn refense

. @ _ lLan®ing e, _ Other (svecif) Ac.-,__/;-_g’,‘_u'-(.

P e =
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1%,

13,

23,

22,

L8

26,

AT # AT 02-690 20
Terrain Contorr: a, ___’"ountaincus b, ML ¢, __Centlr Folling

b, _{Level €. _Oz.her (specifv) _

. —— s pemanmw o

Vepetoticn trpe: a. __Jungle b, _ Clear Forest ce __Brush ¢, _ llgh
Orass e. _ Tropical Swamp Forest f, «/Plantation
- __Crltivatef’ Area h. Marsh 1, Ewamp

Jo _Pa’y k. _ Other (snecify)

Soil Twpe: 2. __Sand b, _ 511t e, __‘:{lay ¢, __Gravel e, __Other

(specify)

.- - — ——— - o —

Soil Conition: _“flet _ Drv

Feuipmeat Speert: %Was Ecuimmeat Meving when hit: _‘_/_‘-.’cs _Yo
a, If nmoving, how fast _ 2- 2 smpppu/
b. If speed was limite”, ‘.'.h""'_ 1) _ Terrain

(é) __Other than Terrain

(3) < Explain yos T _sipe sy

T APl
Weather infermaticn:
) Podd 14 ) o
a. Tvpe: _Nain 7 Fog _ Clear _ Overcast __ Cther (scecify) _—
b. Temperature: _ o0 °F e« ¥ind velocity pore
¢. Yin¢ cirection Lz 2. Berometer reading -

f, Rc}ative humidity _é/ ;L/l...

Tisibility: a. Clood cover JSes _No b, Helght _Zoo  feed
¢+ Visible range éoooz{g,—ézfc‘. If night: _._Full't’.oon
__Half Toon __’.‘l.'ar';er;:?;oon _Star-light _ Artificial

11lumination (spéoify _tyﬁe')' _=

Direction of at*ack: a. ___Fi-ot-xtal b, _:_L/eft Flank ¢, __Pight Flank

——— e WA e weed—. L Smatme

d, _ Rear e. __"ther (specifw) _

Yas enemy cetected before he engagec” Yes -__/_f‘to
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£7.

30.

31.

32.

T or-6P0K2-0c¢

How soon after sighting enemy ci~ voi yvire: a. ___Lumec‘iate.‘}' b. -_/_Dic‘.

not return fire e. _ Other (snecify)

e B e A e S ST S E———— S S af— Ao e —

— fe e ea - e em msmm s reow o s @ B ¢ wm e e me B 42t e mGes cwmmr s mma s mes P

-

Yho fired first: a. _Friendly b, ~Enemr c. __Urknown
Intensity of enemv fire: a. _ Light (1-10) b, _Merate (17-25)

c. __Heavy (Cver 2) ', _Ci. .. MHI#E owc

Was cover anc concealment vsed b frienclv ferces for —crsoanel and/or equin-
ment Yes Y Mo If res, How?

awe - o -— -——

that unrsec sovrces of cover anc coacealreat were available: Ko

-

L o S ———— $) W § G ® > . G —— e W @B G W W emam it s & b G M S & S e e tn . e s & e aa Sor eme

Acquisition infermation:
a, Fow was e‘enr cetectec: ____Sight __Hearing __Sensor revice (snecitv)

WAS WMol Dy e,

. e . ——— e mE S P . ——

b. Vhat sengsor (or sensor characerirtics) world have cdetccted -the enemy
earlier Miwlg Drréee”Z -

¢. How accuvrate was fix on enemy firing pceitions: ._'__10 meters 25 Meters
50 Yeters __1oo Mciers __ Cver 100 lMeters

d. How was fix feter. - - MO _Fry 1742&.

e, How lorig dif it take -rou (or .other crew nembers) to locate apecific tar-
gels? = — OMG  AOCHRTED —

f. If night, was ~ight cbservation cevice used? _ Yes »{lo

g If Yes, srecify tyve? _____/L’//A__.__, . . S e S e

craft: a, Altiture b. Nive angle vsed
tirsaeed K’:ﬂs/ d. afvasive action nzed

Pk
/ P_{ =livered
i i ;

.

flight

i,
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T

P2-gPo82re

Escort aircraft _ Yes _No If ves, 1ist below:

" g

Fixed Wing

h,

Greuond AL Fire information: -.;,.,_,:/f-\&

(1)
(2)
(3)
(L)

TVFE MU' HBER MOPEL

of

-

/

wos firlng source observec‘““-}_g?es No
Mreraft heacing : degrees%\
Dircction of source from aircraft ;hﬁg)

— e

gorce: Ifeatified _ Ves No Attac}:cc"":'-‘.m\ Ycs _ No

1f 4centifice, what (e wearons)?

— e — i — o —— &

e o & ———— . e e e i 518 | M % | & $mpthne mite & e - —_—
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1.

25,

3.
L.

PART IT - EQUIFE™ "4 'ACE

Equipneat was _:_“smage" _-_/festrc"e:’

A

L)
Equi-ment vas ~amage” or cestrovec bre

.- 02-620%2-0 0

a. _ Direct fire €, __AA Fire
b, Indirect fire £, __hAcci“ent (combat orientec)
Ce _‘_/_lﬁnes g« _ Other (specify)
¢. _ Mssiles Bt//7 armob way inste //e//
Vhat, was mission of equirment? REc oA I¥ forcT .,
Nember of hits for which collected cata ie cdescritec beliow” /
Hit Nurber ; 1 2 3 L
a. Vearon/*ine J
Type & Mocel ; Il _:L
b, Reend size/ K i
nine weight é o '
-: Pound tyrpe ) )
(A?, HE, etc). MHE
¢e Fuze tve/- i
icentification: ; ’ -
(edrturst, croond- |[PEESSenS
‘burst) :
e. Zstimates of where |4 Corlad
fuge fracticned
f. Range of wearon to
target (in meters) o
g+ Hit lccation s
(staticn to., Frame /7 aan
{#, General Descrin- WHEE C
tion
h. Attack angle of nro-w
jectile to equi-ment|
pzimith o
I}levation. o -
- Po -4. - d
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T A - 02~ 62082-00

i, Damaged major parts _ engine __‘*ransmistion __ ‘ransfer case
Aspension system é)rive train __ Fire coatrols __ Main Armanent

._._/_C/om'nunicaticns equimnent _ Raclater _{_?'h/eels _ Other (specify)

Hit Nerber 1 2 "3 N

G =

J« Depth of Tenetraticn 4
(in inches) . /Z/A

k. Did rcund “erferate vos/(Co Yes/i'o Yeg/'o ves, o
IT Yes conuinre -

S ER OO o
1. -Dimensions % share

of hole at entrence /\f”_"}
% exit .

m. Did spall occur Yrs/é;'\ ves/tlo Yee Mo Yes/No

n. Effect‘s of spalr]; F !
mrmends | )

‘0, Path of nenetrator/
perferation in equipd o l R
ment

p. Projectile perfor-
mance against s»aced y [:
plates &

FIPE DAMAGE
S« Did a fire occor? _ Yes (_{.No

ause cf fire: _ Mine _ Direct fire weapon Incirect fire

O‘hheF’(C: T i /
- 2 N | W
T

LTy
7, Location cf fire rfamate ™™

—

- e B B e A B G AL et S e S S &

RSSO,

8. Damage cavezd b fire

B —— e — i — S— - ——

NOT REPRODUCIBLE
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FYRE DX AGE (COV'TIX'ID) C/OE i A= _02-69082-00

———.

Level of furel (at time of incirent: a. __l be _ % % oce _3ﬂl ¢. _Full

rial svmoort‘ng coubustion: a, __Gasoline b, _ Llesel ¢, __Ammo

11, Vas firaygupmression equiprent avallable? _ Yes __1No

12, Vas there titdyto operate fire suopression equipnent? _Yes _ No

13, Vias the fire suppr on e?}ir t used? Yes o
Ui, What tyme of fire sup'."-res fquisr *'19'»* was vsed Irtstalleﬁ Portable

~
A

__Othee «snscify) %/’ ’; — .

18, Was tha fire sunnression equiment e-;,ective? __Yes Yo

16, Vas thec: iim:z <0 evacvate?  Yes o

17. Did the erew evacuate? Driver Veh Corrn o Qunner ‘I.oac’er
Pilot It Seat Pilot Rt Scat™
___Yes ___I‘!o __Yes __‘}!o

Others (crew members only . .
_Yes Mo Yes Lo

=a = e

EXPLOSIO: DAMAGE {On or within the vehicle)

18, Dic¢ an internal explosion occur? Yes Ao
as a result of fire _ Yes _ Mo inknovn

Mg explosion

__Imiediate Peleyecd, If cdelayed, how long
_ sic;,}___Amo __Fuel _ Cther (specify)

20,

- T an T - “rawm

21. Damage caused br the exrlosion:

e ’M
Y
e
a-.rlﬂl
- e - —i .+ e ——————— ——

22, Was equinment cdamagecd by an external blast: _‘i([es VYo

BIAST NAMAGE

23, Vhat was the cistance from bdlast to eqv.ipment' -(in meters)?  a, ,’g 0-10
by _10-20 ¢, __20-30 d., _Over 30 e, _ Other (specifv)

i, Vas equipment moved bv the blast? ~fcs _ Mo If ycs, how far? (D Aaera

{ AETEL
25, Was equinment overturzed br the blast? _ Yes «Ti'o

26. Vas cquipment camaged b fragments cue to the blast? _Yes. Ao
' 43




*BLAST DAMAGE (COTTTTN), rSE 4 2P~ _02- 672052-00

27. Other Camaged cavsed b’ the blast® _ _S&S Zorr_:z P 02 PACE

——-- m
L)

2B, Describe fragrent camage (if not covercd elsewhere in form) e

o7 _

29, Vere doors or hatches open on cquivment wien danagec? ers VYo
LebTSI0C} | pewe mmd sprecter Rhows ops

/87 Lonp WHEEL RBry RoAy wlld'c‘lﬂﬂf/ Flowar oiipm
DEX T S SPoMI‘oA/ JPETEN 40»\/6 X Terr or Wi DEST Pora s
Holl WARPER REFwsep 157 mmn 22 Loapn wrEEC

Tostt ARTER L S PAIIACED

PLOIVENR SEw; JHAck Bloww 0FF

'_BEUT SO cat CuA SH?ELD Do .

INTERMNAC \WiRive DATICEs con RADI O
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1, MNumber of casvalties (crcw members only) __Tone C_KIA 3'TA

2

¢ T v _02-690g2- 0

PART IIT - Persoxitel Injurics

CASTALTY

M

_ Bl

_Dov

__IREA

LAEFT

Driver
Pilot Lt Seat

Veh Cordr
Pilot Rt Seat

Guriner

Leacder

]
Cther ;
Specif;y‘!

Hit 'umber

/

/

b,

Casvaltyr vas
KIA, WIA, MIA,
or v

Wepn

WA

e G e emm—. w— s -

Cs

Tocztion of
wound ‘heac,
neck, hand,
torso, ctc.)

AEG.

sLr.

Bhck

e

To what e:rtent
diéd each woundec
perform his
mission

o

$o

€,

Vhere viss casvalir's
assiged station

DAIvELS
Murct

T <
Cv{—'(zl—ﬂ

ABL T
VX 2o

b

Vas casvalty at his

assignec station
(YES or i#0)

If not, where was he

V&Es

v&Ss

VES.

[:4]

Vas casnhalty evac-
vated (YIS or ¥0)
If yes, ty whom

If yes, when

V&S
Lcan
nREA

Yées

LEnL
ARLTH

VEs.

KeEr
ALEAR

he

Vas castalty wearing
pertective clothing
If wes, specify t-me
of protective cloth-
ing, i.e. btedy armor,
flak jaclct, ctc,

A O

VES

YES

i

Did -rotective cloth-
ing nrevent injury or
recdvce injorr

'U/ﬂ

Y=

b

What cavsed casvalty
(1) Penctr-tor

(2) Fragneat (3) Blest
(L) Shock (K) Cther

BLAs T

(smecify other)

SAAST
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CASE f ATD-__ 6 2~ 69052-00

3. Number of casvalties (passengers oaly ﬁne X __vIa __MIA
_DOV ¥R _ TRHA
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1.

Vies equiment /v

PareT T

/

tador cromone.l' ¢

CaST 4 1IN~ 0 2-69082-0 o

oxridiinr whea Sre cd? A Yes Mo

Check equipment
or components

Operating when
famagec
YrS 3{0)

P

Continv
onerate
3

ed to

NO

Remainang
Canability
(tire relat-¢)

"If shat
dowm vwhy?

__Engine

__Transmiss ion

__Transfer case
1 8

- - -

___Freme

spr}acv.i‘? Dl own

Susnension

NN

N AN

Drive trzin

_Fire cottrols

__Fain arnament

——— Aeemme | -t e B cwr

__Conmunicaticn
equipment

_Rar.’iat or

___'.'Ihe'e 1s

S

s‘iﬂmcw oFr

Uther
“(specify)

see

4

ARG E

7.

2.
3.

Vas camagec equipment subsequently destrorod by friendly forces? Yes o

"If eguipment was camaged and had tn be restroyec by friendly forces, was it

vsed to aicd in mission nrior to destruction? Yes No W

W77

be If yes, how?
e
5
_Yes
6.

Was c‘.am.aﬁc‘. equiment repaired in fiele before missi on wes completed?
~No If res, estimzte repair time (mon hours)

Was equipment able to return to base or retreat to a safe lccation under

its own power? _ Yes &/{'o If no, how retrieved Teowiy Ry V7L,

-——

NOT REPRODUCIBLE
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7.

9.

10.

CASE f iBD- g2- 4P082-co0O

Was stanlard "Cn Veaicle Equipmont ¢ (VL) in p-l-:;cc 1 veadele? _‘{{cs Mo
If no, where was it located?

¥hat was composition and location of.cargo? . MonrE

——— o s S—

What acritional items were on/or in the ~amegecd cquipment? Mo~ E

. T - - AT—— —— - S Wil B W G s - B+ W= et

Action of the cauipmet after receiving the hi}.:

Groan¢ vehicle/equinment reaction to hit:

a, _ Continuec its activity ‘in an operable staote.,

b, __Discontinvec activity but remained in operable state
Ce -_ﬁlas rencerec inoperable

¢s __Screpped

craft Reaction to hit:

@, u‘ntih?i:c‘ £o fiy; nmission comnlcter,

f.
~

‘:'{' . t‘f?y; mission not completce
g, __corced to'\‘{n' g

ingsection/quick fix/took off

h, __Forcod to lanc; “Iyicr cestrored

i. __Forced to lanc; later ygovered
J. __Crashed; alrcraft recovered

ke __Crashec; aircraft not recovered

11. Is ccuipment repeirable: _ Yes _"ﬁc: If remairable, at what echeclon?

a. __ COrcanizational b, __DstUnit e, _GS Uait d, _ DNepot e, _CQIUS

f. __Other (specify) A2 A

e ApAmS ¢ i ot = st

12, Estimate total <own tire for repairs (man hours) v/
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PRART ¥

CASE # 8D~ 02-49052-00

INE/PLT MULERL  Pavd £ E-S W Toop Y1 Ack,

. SIAA .
WP “A75- £2 ~83US . \
1. Resnonsitility cof person intervicwed e 2"_ M43 I 25 //).
2. location of pcrson interviewee at tine of immact (relative to equirment
damagec) : ZC - Cupllda -
3.‘ Activity of nerson interviewed at time of impact Srv e . '})p/g__é:‘,g‘ /?"_i/.'@cj;.o T
k. Was the person i}itervicucd woriced or injured as restlt of immact 25 S
5. Activity of t*e equipment at tle time it was hit Jus /- grﬂcr/ﬂr.‘fo FOovE
6, What tipe of protection is irherent at noint of camare G AT
7. Was anr ertraordinarv yrotection afforde? to tre conisment which prevented -
) cdemage t at would crcinarily have occurred AR, XX .
8. Wes any stancard nrotcetioa lacking which allewed ertensive danage beyend
that which wonld ordinaril-- have occurred e~ 9__ T
9. Would any equirment modification reduce the derrce of damare wao .
10, Approximate cistance from: a. Vearcn to ¢quimmert =~ o meters
b. Detonation' of nwniticn to equinment metcr
11. What type of damage 2ic the eqripment rcceive° (Fire, explosion, missjle,
impreg,natiovx, ete,) BL AL T
12, .a'é', Camzge carsed ertraoréinary in view of the weapen/projectile causing the
.damage?  __Ycs Ao Explain AVCRAGE Lo f1i0E TNWAE.
. Conld démage have been nrevented? __Tes ::ﬁo How Vs
i ¥.o the answer tc sbove based on definite knowledge ____/ pessible knowledge
—_» ©r nolmoevlecdge .
15, Docs damage prcscnt a secondary hazard to pcrscr*e1° ~_ch :{gn If res,

exnlain

NOT REPRODUCIBLE
49
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Wl BDART (V) @ .

Completion date: 30 0‘_—7’5;?
1, Case Nurber: ABD=-22-LG/ 500

o, Total Exhibits: /4

a. Fhotographs: _Zé_____
bs Fragments/Missiles: (2
¢e X-Rays: 2

d’. Other Exhibits: C2

3¢ Recapitulations

a. Vateriel: 1

b, Personnels (¢

k. Remarks:

;M\WJ‘? Hss/

W“(XA’N\»?’ 50-26 Ylws
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i PO

CASE NO. 2D O2-L5/0F0
DATE_ T (7 £
INCIDENT COVER SHEET
~:hle of Contents ’ | Quantity

caction A
0 DS S

vart T Case Scenario | : ; /

Part II = Equipment Damage

Part III Pers;mnel Injuries

Part IV = General

Part V Observer Interview

-

R A N

“art VI Sketch

sestion B

et II = Vounding Agent Data o)
Jet IV = Autopsy Supplement ' 2
set v ~ Medical Evaluation and Treatmemt - 42,
3¢t VI - Interview of Casualty o
3% TI1 - [ngerview of Others D
et VIII ~ pypn Supplement <
et I * Body Armor Q
set X1 - Troop Interview o
1, Thotographs (or negatives) o - Z é
2,  X-Rays ' E o (&
‘J:. Recovered }Missiles . O
i« FPhoto Caption Sheet ‘ J

f

5, Other Exhibits YA L ZZA’Z(‘ZZ’M

52



O IE - - e s L L e B . o NP o e

FILM CAPTIQI DATA

: ROLI,/PACK 110: FIL" TYFE Bidk
é el ch See? Ttacwane _ _ §22 0c4 69
Location of Fhoto Moverage
‘.
' Quan Toi, Viectnan
E Fhotograrher T Camera amber | Lens Nurler

SFC Cantu 3259 l Zocn-in lens
a; Fra’r‘c l!o . ' i M e . s spn a8 - w Ul St com ol 3 (‘ l.vP‘i—IQ‘ e G an—, . . o s ke S  ————
'2

- PR PO T WY WETIF RESCRILIEY RLFRR SRR S SRS ( § e ST MRS AU LR Lo IV MR TS I S AT

1. Slate

s

2, eft reoar vicw of veiwele

3. L0t feont riov of vehd.cle
{ L, icr of Geinize to veohiclo
5 5. Dazage to idlor wiwel aud tracl adjuster on left side.
! Trac’: adivstor hrolon fvon 1ot mond 'feel on left gide,

6. Darage to 1ot rocd wheel on lelt zidc, road tthicel blowa

| off and rond vwheel ara vorged
1 7. Clo:z vic:.- of rocd vlicel am and wart of road rheel

i 8. Darpe to shoe': abrorbor on left side and 2ad ro-d wheel
¢ ' arn vnrpcc and rocd vheel blown off, Dolis fro: road :heel
! ' arm nowving Miac'iit uvere reoved, no dannne to nowrting brachied,
¢ 9, Danare to ghoc's abrorhar on et side
{ 16, | Zromt vizr of doitaza to shocl: ctsorher on led) side
3 - 1), once to 2nd rond vhieel mountine on left side
12, D:::"*- ‘e Lo gpomizon on front lelt side
¥ 13, Da*\"f"’ ..o cpouson Iron front to reoar on 1:f gide

1. uﬂ ‘cag i1

f 15, } fare s P13
E 16, Sanc as 13

(icasurarnent device greducted in en,)

.f " NOT REPRODUCIBLE 53




BATTIN DAT'AGHL AZ3ESCTIT AID RIFCETT' TrAM
PAPT I .. Case Scenario
SOUPCES Jr T'FCREMATIOH
g ' T .':: .‘7{* /7 RIVERL  CAE# 1SD-02-47/05 =00
vob Jitix or esition of rerson —iiterviewed) ]
TEAM MMSTR SEC (/7

(Jeh Title cr Fosition of Perren intervieved) ME 217 e/ 6 9

{JoF. Title or Fosition of Torson Intervicwed)
_SITYP

I”mtn»

ATTTRAGTTOY TP T

—— ———

{Other s irce of inflcr-»ticn)

T0ther so ree of infor -aticn) ™~ 777 T

1. <Cervice involver: }4:1" Hav-r Morines | Alr Ferce

2. Trre Fquirment:

V113 AT _Bn 1rk 10% Hewitzer _ Alreraft
s 3/ T Trk 155 Howitwer (svecifv)
__Mui8 Tark 25 T Trk __ 8" Howitzer
_IB3 VTR ___Other - 175m Gun

ML06 Mertar Carrier liC:an "Dustert
:MS?? cP ' -—— :aned

I8 Carroe _&p

Oﬂ’w (“L"Cl‘

e . - . o —— e S o i -

3. Feferal Stock Mubrr _ Z 350~ 873- S48
L. USA Serial, Holl, or “ail “erber fr5d LI 267368 (257
5. Unit ertification: a (1 70f° Ay 1 fJoR
b AP0 GEZ LT e O T II (@D W

6, Date/Time Crorp: a. Start of Mizsion I/ ) QQQ*Oa)_’ 67

b, Ind of Mssicn _ zgaif

¢ Of Tneicent 2/ /230 Oc7 7.

= NOT REPRODUCIBLE




ot e

e T s g 2

Cen TN -OR-4TMB 00

7. Location of Inci‘ent: a, UTICuor'inees X/ S5YEET oo

f

Brief “ercrintion
(sketch man crient

Mece Set £ or reverse sice cof th.s page,

b.  Gegpraiical Mo [ZN LOC_ -
c. “an Sheet ‘umber ‘BJ,Z ﬂ_ _sSeges £ 70/‘/

« Nome of orerition or mirsion number Q/UK . - PR —

of maneuver r'1ma enparenent, it poesille, and remarks
be” to nerth, tinme crien're', and ~irection cf movement).

Spev Jeonele

9. Eauipment mileace or hour reacins: a. O’ometer or hour reacding _ zesses/)

b, Mssion ~ileage or tine ercti-ate b\k’!_—

10, Tas this inei”

ent be n rerortec Ly other means ves /o Unknown

11, I7 so, cescrite or 'cntifv revort’s) 4_,%29_‘ - —

e -

-—

12, Size of frienc)r ferce: a. Squad h, __Plateon c, Zv‘or‘-.;anv

¢. __Battalion e, _Prigace £, _ Other (specify)

- e . B o s o ——

13. Size of enemr force: a. - 0-I4 b, IF-6C c. _61-250 ¢, __251-700
C O AWE DAAAGE o qccasno £, 17013900 g. _Over 3500

. Tvpe of enemy force: __ VO ___IFU. ___Cther 7.7, e

Jey Estimated range in met crs tetween feorces at start of engagpement:

e e _0"'?.,"3 |3

fo __200-370

16. Tepe nigsion:

17. T™eplojment:

o _20-80 c. __F0-100 O, _I00-280 e, _ 150-2C0
7, __Cver 300 (g ecif~) _ﬁ/,{//;’ ﬁ/’___/{/j-
.n._ __éearéh * Destror b, _“econ c. __Fhoto
. __flerring c. __wborh £, _Securing &, Conmbat .Patrol_.
h, _Tnactive i, Xiscon in force 4, _ Other (s~ecifr)

- e et b —— ——

- s m e et v e

.4, 1oar ierch b. Cownng Ce Faqe ("cn'\ T‘efonse

@y landing e, XOiher (s ccifr) (’/{/-X//V/ /"//’_Z/_-......

55



19,

20,

21,
22,

23.

A

2,

4 02 b IOT 0
Terrain Contorr: a, _ oastaaces b Tl c, _Centlr Ielling
b, _{_{evel e, _ C*her (specifv) - — ——
Vegetotien type: o, __Jungle b, __Clear Forest c¢. __Brush g?. _High
Grass e, _ Tropical Swanp Fere:t £, _._&/flantation

gs _ Crltivated Area h. _Marsh I, __Swamp

Jo _Pa’Cy k. _ Other (szeci}.’y) ;

Soil Tvpe: 2. _Sancdr b, _Silt c, élay ¢ __Gravel e, Cther

(specify) X - e
Soil Coxitian: _ 'let _é{ -
Feuiment Speed: Vee Tcuirmeat Moving when hit: Yies Yo

& If noving, how fast _ 3 Ao

b, If speer was limited, “h-? /1) _ Terrain

(?) XOther than Terrain
Aonannk FoR
(3) ._Fxylain 277"

l-.'e_:ather infermaticn:

a, Trpe: _Rain _Fog pALlrar _ Overcast _ Ciher (specify)

b, Tenperature: f@-§5 °F e Vind velocity /oL o
de Wincd cirection A7o/r e, Brremeter recéing . WA K

fo Telative humicity ﬂ/ﬁ;_é_

Visibility: a. Cloud cover _ Yes ._/_‘/o b, Height feet
¢. Visible ronge ! (»,_5{,_&!:7; do If night: _ Full Moon
__};'alf Zeon _ “varter Moon _._Star-light _Artificial

1llunination (specify tvee)

Direction of atack: a, __Froatal b, _Teft Flank =r, _ﬁight ¥lenk
do __Rear e. __ “ther (snecif) Af il LI0n2€

“JTas enem;r detected tefore le enmaged” __Yes @é‘!e

56 NOT REPRODUCIBLE



————

7.

29.

300

31,

32.

33

#p-92- 6110800
Youw sam after sighting enemr @i vou fire: a, _ Tumec'iately b, _ Dic

net retorn fire e, __Cther (52¢cify) __W e———— = =

T G, Gt Sp— = e B> S Gmm b E & e G e PSS B Gl G ¢ § e B M. & S Bk @ S B GmeetmErt o e e 4 S8 b -

*ho fired firet: a. _ Friendly b, _Enemy ¢, __Unknewn A/ 008 0/;//‘/47&
Intensity of enemv fire: a. _ Jight (1-10) Tr. _1.“erate (1~-2%)

c. _Heavy (Cver 28) ¢. _ Co.ments A !_/_‘% o

Yas cover and coacealrment uvsed b frien?lv ferces for rersorael and/or cquirn-
ment _Yes Mo If ves, How? A5k

"hat unvsec¢ sorrces of cover an? cocealrest were available: M

- G v carm—

S . —— ——. ¥ . R . Bast @ A S B S e ikt hw & L e Bmakide i hms ¢ b B A TEeENe P S B AEs | RS B RS s o = e oo Eme

Lequisition infeimation:
a. Yor was evemv cetectec: ____Sig}xt _Hearing __Eensor revice (snecifv)
o7 Defeeled.

b. lhat sensor (or sensor characteristics) worl® have cetected the enemy

earlier A7/ 4768  Sil&EL o _ . o -
¢. How accvrate was fix on encmy firing peeiticas: - 10 meters ___25 Veters

__50 veters __100 Meters _ Cver 100 leters A/

de Hov was fix “eterainec? __ 2o A5 4007 _ . —

e How leng dif it *ake -ron (er other crew rembers) to lecate specific tar-
eets? __ pOAL  KoesTED

f, If night, was ~Ight cbservetion cevice used? Yes Ho /t///

ge If Yes, srecifyr tyue? _A/Z{?.'_“__. ) S

ircraft: a, Altituce b, Dive angle rsec

- BB e Eve e s ELE G b m e PSS ¢ e e a———

Gvasive actleon ngers




(0

Fixed Wing

h,

R~ U200

Escort aircraft _ Yes _ No If yes, 1list below:

TR W' RYR HONLL

Grevond AL Fire informatliord
(1) ‘tas firing source observer
(2) Afreraft heacing degrecs

(3) Direction of scurce from aircraft (otclod

(L) cource: I‘entifiec _Ves _Fo Attackec

If ifentificc, what (t-ve weavons)?

- e e—




e

2.

3.
b

0N O2=49L08 0

PART II - EQUIPNENT DAMAGH

Equipment was ;/?_'nager‘

Equi-ment vas ~amager or cestrcved b

Pestroved

a. _ Direct fire e,

b, Indirect fire f;

——

Ce _Z{nes B

é. Missiles
pu—

fpmor. KT psmAkEed

_AR'Fire
__Acci-ent (combat orientec)

__Cther (specify)

59

¥hat was mission of equivment? 64//-" v
Number of hits for which collected cata is cescritec helow? / -
it Nurber 1 2 3 oL
a. Veapon/Mine AT - THEK
Tyve & Mecel T mIvE l
b, Round size/ So-/5 |
nine weight i
€+ RBoond type )
(A", HR, etc). A/ﬁ
¢e Tuge tvre/ ; paw L
fdentification: FRESSURE
(eirturst, crovnd- | 7 y2u
burst) )
e. Estinates of where |par Con7Acl]
fuze fracticned
f. Range of weanrncn to
target (in meters) o -
Be }(ﬁt lecation Ae FT™ FekT|
staticn lio,, Frome !
#, General Descrip- /& jond-
tion _ Wwhee!
he Attack angle c¢f nroy
jectile to equi-ment
S —
li.zimuth & 2D
borsaremsem: cune 1o - .
Dlevation 290 R i




TN 02 SUOT00
1. Damaged major parts _engine _ ‘ransmiseion __Yransfer case
Zsusr:ension system _ Drive train _ Fire coatrols 4:1.'1 Armanent

__Conunications eqeimeent  Raoclator  Vheels _ Other (soecify)

Hit Murber 1 2 3 R

3+ DNepth of Tenetraticn /
(in inches) /1//}

k. Dic round nerforate | vaoffe Yes/i'o Yes/ito Ycs/Ho
1 Yeu conbinte

1. Dluwensions % sRa ne '
of xle at crirence /y//

" exit |
m, Dic small cccur Tes{™ Yes/i'o YeegMo Yes/No ’
. - L]
n. Lffect; of upall ' !

on nercommel and ////4
cempnonents

c. Path »f ncnetrater/ ,
perfcration in equip- ﬂ /

rent :
; i
pe Projectile rerier- P 1
mance areinst shaced ﬁ /;'
plates

FIPE DAMAGE
5. Did a fire occur? _ Yes yMlo

6. Cause of fire: _ Ifine _ Direct fire weapon __ Iacirect fire

__Ctherfexnlain) __ A/, d_- e

7. Location of fire camate __ A//f e e e
. /%o /, g
3. Damage cavsed b fire M — i ” --

60



F¥RT DA AGE /COI™L X'TD) C.% ) \D-OZ- é 7/43{.&_0___
9. Level of furel (at tine of incifent: 'a. oo ke 3N e, _Full,%l.
IQ. Yaterial sumort’ny coubuvstion: a, _fasoline b, _Tiesel c, o W
11. Vas fire suppression equiprent available? _ Yes __ilo W

12, Vas there tine to operatc fire svipression equipneat? _ Yes _ Wo ,p//
13, Vae the five suppress'ion equirrent used? _Yés _lo ,y//

1L, What t7me of fi:e suprression equitnent was vsce '__Installe:‘ __Portable

__Othir (snecify) __.____’4/_%/ .

15, WMas the fire sunmression equinment effective? Yes Yo M

16, Mas thees tims +0 evacvate?  Yes - o W

17, Did e crew ciasuaie? Driver YVeh Comc'xr Gunirer Loader
. /4 Pilot Lt Scat Pilot Rt Scat -
/&/ _Yes _Io _Yes _ 1o Yes _Ho _Yes Mo
Others (crew merbers only ) . e e
_Yes o _Yes ¥ _Yes _No _Yes Ko
EXPIQOSIQI" DAIUGE (On or within the vehicle)
18, Did an internal erplosion occur? Yes V?{

as a result of fire _ Yes _ Mo _ Unknown
19. Vas explosion _ Imuediate __ Pelayed, I celaye”, how long /C/é_ﬂ'

1
20, Vhat was the cavse of the explosion _Ammo ' Fuel __ Cther (specify)
e MZT . — - -

21. Damage caused br the explosion: /l//j

- e e - e ee———— e 4 g — - AR en A o - G S~ - S e

BIAST DAIAGE
22, Vlas cquisment damaged by an cxtcrnal blast: L/Ic/s _No

23, VWhat was the cdistance from tlast to equizment (in meters)? a, é—lo
be _10-20 ¢, _ 20-30 d. _Over 30 e, _ Other (specifv) t

;;::‘0 oF(
2hs Vas equirment movec b the blast? _Kés _Fo If ses, how i‘or?é..e-.w./ A pjon

. . /,u{,I{(J
25, Was equinment overturaed b the blast? _ Yes _t_/_l/o / 7'
26, Vas equirment damaged br fragments due to the blast? | Yes __[/J

61



BLAST DAMAGR (COITPTHUmN) 0 A N2 - 49405 00

o, Uy fuemi.” Suose b- b L‘l:'.st--‘;/'-"‘.l'.‘.’i.é)" ,__‘é::'."z;nlf_rf.fz’_i{fw,t?/gl,jecﬁ
DBLhow ¥ orF, _Zdleuﬂmfﬁf./qeg.‘f,,g;w_,_‘. s Rodpideed dems (02

28, Descrite fragrent camage (if nct covercd elscubhere in form)

Y

e - o i e Gu—

- Bt

29. Vere coorg or hatccs cpen on cquinment when cdrazed? _‘/fcs Ho

77 ,?a wwils OF iy zgars 1640

(27 CowTd D’ Fypmaged.
Apohkew. AZLL Broken whece /awa’vc CASIVS
A 3

meels projeclil® Ppmrd STORED w0 LACKS v

DRIvVER'S A Tedd

' o T LREVATE OR
Aemfien s AIA é;@ﬁ/.k704/avw/ EAELH

Depeess.
[Dlez. Apm Sep.‘h’bﬁed Erom 1dler wheel
Z) Shock Sepﬁmjecl Grom Porderheel
TRick Acéusﬂl,, o dogws loose flm # 1 Popdhoc | A

NOT REPRODUCIBLE
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© T A8 2262408 00
PART IIT = Persosnvel Injurics

1, Number of casvalties (ercur members onlr) Cone __KTA __MA DOV

_MIA _¥BI __TRHA

24 C.STALTY
__[ _!
Nriver Veh Ceody Goweier |Leader | Cther |
Pilot Tt Scat| Pilot Bt Seat| Grecify
a. FEit\j'unker !
b, Casrel\” vwas '
KIA, "IN\ M4, '
cr DAY !

c. Iecction of
veun? (heac,
neck, hand,
torse, ctc.)

¢e To whet ertent N I
did each wornded
perform his
mission

e, Vhere ves casralir's ‘ 7 .
aseimcd station )J(/
&
f. Vas casvalty st his / \
assifmec station

(LS or ®0)
If not, where was he

g¢ Vas casnalty cvace
vatee (Y33 or 1i0)
If yes, bty whon
If yes, when

h. Vas casvalty weering N
pertective clcthing
If wes, gnocify tome
of rrotective cloth-
ing, i.c. tedy armor,
flakt jacket, cte,

i. Dief -rotective cloth-
ing prevent irjery or
redirce injerr

Je Vhat cavsed casvally
(1) Penctrntor
(2) Fraemeat (3) Plast
(L) Shock (¥) rther
(smecify other)

63



CA8 # AM-p2 - L 9N0F O

3. Nvember of casvalties (rassengers oaly). (Afone Xit  VI4 MIA

_Doy _¥RI __IRHA



TR SR

s

R s S

c‘“

o "Bn-ﬂuz g-00

1. Vas covirment n'nc‘/_or mator cersone e onereting wiea cimaged? __._{fs _No

A\

Check eqrirment Operating when Continved to Renaining If shat’ l
or components camaged " operate aebility com vhy? i

YES 1o YZs 40, (tire relet:@) !
_I‘.ugine |
__sransmission ‘

Transfer case

rrone

y/Suspension

o

FLACK bloce?
DEF :

__Drivc train

-

_I-‘ire controls

Y ‘ain armanent

AERE -

volor me e

_Conmunication
equipment

__Rariator

2 heels

AICAE

Utncr
“{specify)

2. Yas camaged equipment subsequently destroyed by frieacly torces? _Ycs oAlo

3. If equipment was camaged anc had to be cestroyce by friendly forces, was it
vsed to aid in mission prior to destruction?

e r ves, how?

__Yes ___?Io

prza

S~

S. Was canag

_Yes __No

. equisment repairec® in field before r\i.,si on vwes con nlcted?
If yes, estimate revair tim (mon hours)

6. Was equipment ablo to retirn to base cr rctreat to a safe location under

its own power?

_Yes A0 I 10, how retricved M ﬂ 56/
T ED 177 ) enThy Tl bR

65
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7.

9.

10,

11,

12,

C/SE # ‘\m--ag.égzoz-da .

Was standare "On Veiicle Eéuinents (OVE) 1in »ince on vehicle? Vr’ cs 1o
If no, where was 1t locatcc’?

......

{/?tfio LA OR Reqe oF ZTyLRET —_

.- - e nem “ aneps

What accitional items werc on/or in the ~amegec cquinment? _g/oA/es

- m—a ema — P - -t

Action of the eqnipment after rcceiving the hit:

Croun¢ vehicle/equinment reaction to hit:

a. __Continuec its activity in an vperable ste tc.

b, _ Discontinuved activily but remained in operable state
Cse ‘4{35 rencerec inoperable'

¢ __Scrapped A

ircraft Reaction to hit:

Continued to fly; mission compicte,

1. Co. inved to fly; mission not comp leted
g _Forced afdg; ins-ection/grick fix/tcok off
h, __Forced to 12{; la;cr cestroyed
1. __Forced to land; Sater recovered
J.. _Crashed; aircraft re ‘
ke - __Crashed; aircraft nct rec

"Is eqnipment reneireble: _zés %o If renairable, at what echelon?
a. __Organizational b, _ IS U'nit e, AJ Unit d, _Depot e, __ CQAWS

D e e

fo __Cther (smecify)

Estimate total cown tire for repairs (man howrs) g7k
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AST # \BD-2 - 69/08 -0

NAME/PANE S04 g;;', TAMES_[£. . 8.0 245 Fb- G297
UNIT & Zio 57 Jok

1.
2,

3.
L.
L
6,

Te

8,

9

10,

12,

13,

15.

=" Resnonsi:ility of r;crson intervicied _ 0’@/054

Yccation of person interviewce at time of im:_';_a_ct (relative to'cqv.imont
damaged) d"t VEALS Cor1 /’M_?_" eall

sctivity of nerson interviewed at tiwe of inrac _ﬂ, J_z/,uz

Was the pcrson intervicued wcuuc'cc‘ or 1n1urcd as résvlt of impact 42O

Aetivity of t-o equirment at tls time it was hit 212"5"“? Lok L)

What type of mrotcction is inhercnt at neint of cdamage _,4/(4_,‘,5 . ,;?Z/lfé___

Ms_geed_ﬂ:t/

Was anr ertraordinarv protection afforced to the eqrisment which prevented

carage t at would ordinarily have occurred yeg o Jtrme D/RITLE .

Was any stancard nrotcction lacking which allowed: extensive daniage berend
that wiich vonld ordinaril:r have occurred 0 @

- - ——

Vould any equinment nodification rcduce the c’c'lx'ce of cenage W

,Q_LF__Ea_aE.E.e Fel R RD

Aprroximate cistance from: a, Wearon to couimment meters

T L T

b, Detonation of nunition.to ecuirment _Q_ineter

What type of camage ¢ic the equipment receive? (Fire, explosion, nissile,

impregnation, etc.) AL LA AS 2 L

Wes camage caveed ertraordinary in view of the weanon/projectile causing the

danage? _Ycs Mo Rxplain LUesy ofie Zo evk. pliZe
Covld damage have been prevented? _ Yes o Hew

Was the answer to atove based on definite knowlcrige l/ roasible knowlodgo
s fr nolmovwledge o

Docs damago prcscnt a secondary hazard to pcrsonel? _ Ycs 2H0 If yes,
exnlain .
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rson drawing sketc
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COORDINATES__X ¢/ §54/ $57

' CASE NO. ‘ ?_é"‘a 222.2 “2;2 —
TEAM MEMBER, SAC. &3 LT

" DATE 22 §;2o7’é?L

SKETCH'
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i ek e i L adae % 1Y R e e ]

S SISO SR gl sy

' AAD
HNVEB/RANK FFd  Feo7 7 Prrc CASE NO._ O -4 9/25 =00

N

TR -G §I5F

1.
2.

3.
k.
Se
6

Te

9e

10,

11,

12,

PART ¥V = Observer Interview Form

Responsibility of person intervieved /g9 Je®
incation of person interviewed at time of impact (relative to equipment damaged)

Laddeds HArL

Activity of person interviewed at time of impact 2 A<, opmy
[4

Was the person interviewed wounded or injured as result of impact 4/,

Activity of the equipment at the time it was hit_ Lenp.w '+ Lpgce

What type of protection is inherent at point of damage wﬂ_
Arme<

Was any extraordinary protection afforded to the equipment which prevented
damage that would erdinarily have occurred A0

Was any standard protection lacking which allowed extensive damage beyund that
which would ordinarily have occurred No ]

Would eny equipment modificatien reduce the degree of damage
Bxplain sytepdlel cpon oy pamon N 1AC t1oy 15 Fac £

Approximate distance from: g, Weapon to equipment 0 maters
b, Detonation of munition to eguipaant g meters

What type of damage did the equipment receive? (Fire, explosion, missle
impregnation, etc.) /3/2s7

Was damage caused extraordinary in view of the mapoq/pr?ectne causing the

damage? Yes Ne “Explain foisT mir8 A

Could damage have been prevented? Yeos + No' Hew

Was the answer to abave based on definite knewledge " possibls
knowlsdge s Or no knowledge

Dees damage present a secondary hasard te personnel? Yes +To

If yes, explain
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1, Case Nurber: ABD-/77 ‘ﬁ

2. Total Fxhibitas 19

:
b

Coe

dc'

Photographs: ' 1
Fragmonts/Hissiless )

X-Rayst Q)
Other Exhibits: ____ J—

3. Recapitnlatiom

- 1

b,

Matericl: 1

Personnel — (‘)

k. Remarks:

SPHENT - /W

LLaN '..'-1'«» Jn- L6
EAPON ﬁf’.. 5
EAPDH - -
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CASE NUMERR: ABD- ().}~ DOOO2 - O
‘DATB:
INCIDENT COVER SHELT
Table of Contents tit

Bection A

Part I - Cazo Sceﬁurio

Paxrt IX = Equipzent Damage

Part III - Personnel Injuries
Part IV - General

Part V « (bsdrver Interview
Part VI - = Sketch (Optional)
Section B

Set I - Body Diegrams

set IT - Wounding Agont Data
Se'- IIY - tound Tract Data

Set IV = Antopsy Supplenont
Set V ~'Medical Bvaluation and Treatmsnt
Set VI - Interview of Casualty
Set VII - Interview of Others
Set VIII - Burn Supplement

Set IX « Body Armor

FHTHTHT FRFFHE B

8et XI - Troop Interview

- Section C
1., Photographs {or negatives) / 7
2. X-Rays. o
3. Rocovered Hissilos o
le Pnoto Caption Sheet(s) — /

S. Other Dxhibits yfu (s dDu:.-}n:z-.-ﬂ

I\.

72



6 October 1969

" BATTLE DAMAGE ASSESSMENT AND REPORTING TEAM
PART I - Case Scenario

SOURCES OF INFORMATION

| Zic) ' g CASE # ABD-O - 000200
| {Job T7t1é or Position of Person Intcrviewed)

TEAIA MEMBER 3,507 o /7™

(Job Title or Position of Person Interviewed) DATE 7 Vaws 20

{Job Title or Position of quson Intervieved)

___SITREP

X _INSUM

___AFTER ACTIOH REPORT

{0ther Source of Information)

E4

(Other Source of Information) .

1. Service involved: Army - Navy Marines Air Force

2. Type Equipment:

_H113 APC /AT Tk 105 Howitzer  __Aircraft
1551 3T Trk 165 Howitzer  \SPeCify
XMa8 Tank _2-1/2 T Trk __8" Howitzer
__188 VTR - __Other __175mm Cun
__M106 Mortar Carrier N __40mm "Duster”
__M577 cp : __Tovied '
._M548 Cargo - __SP
__Other . "* . __Other
3 Federal Stusk Nmber 2,250 -$9&° = G/3% - -
4. USA Serial, Hull, or Tall Number 257 QI8 U552 STR22
5. Unit Identification: a. A o %7” Sk
, b A0 FELETD c. ¢z 1 11 AID I
] 6  Date/Time Group: a. Start of Mission _ .5 48/ JA DO
b. End of Mission _ 05 433 .I/H\/' 12

¢. Of Incident O LAY T Ly
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CASE §# 'ABD-QZ. -2&(7(21 20
7. Location of Incident: a. UTH Coordinates XY'7° 55839273
b. Geographical Name ﬂd/ A0l

c. Map Sheet Number 45 52 2 ZZZ  Secves 2 ZO_Z[

8. Name of Operation or Mission Number 2z o/ &

Brief description of mancuver during engagemeni, if possible, and remarks (sketch
map oriented to north, time oriented, and diraction of movement). Use Set 6 or
reverse side of this page.

9, Equipment mileage or hour reading: a. Odometer or dwur reading fZZZ MILE S
b. Mission mileag2 or time estimate ZQ L2 AL, TS
10. Has this incident been reported by other means _- Yes _ No _‘_{_ﬂﬂnown

1. If so, describe or identify report(s) LED-V .

12. Size of fricndly force: a. _Squad b. :_{_I{I’atoon c. __Company
d. _Battalion e. _Brigade f. _Other (Specify)

13. Size of enemy force: a.-___0-14 b.”__15-60 c. _61-250 d. _251-700
/-:/A e. _ 700-1500 f. __ 1501-3500 g. _ Over 3500
4. Type of cnemy force: ___VC ___NVA __ Other 2/
15. Estimated range in meters between forces at start of engagement:
a. _ 0-25 b. _ 25-50 ¢. . 50-100 d. __100-150 e. __ 150-200
f. __200-300 g. __Over 300 (Specify) 4/ /%

16. Type mission: a. __Search & Destroy b. __Recon c. _Photo
d. _Clearing e. __Ambush f. _1_/_§cur1’ng g. __Combat Patrol
h. __Inactive 1. _Recon In Force j. _Other (Specify)

17. Deployment: a. p-Road March b. _Covering c. _ Base Camp Defense
d. _Landing e. __Other (Specify) ‘
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CASE # ABD-Q 2 -T2 ~C

18. Terrain Contour: a. _ Mountainous b. _Hilly c. ’__Gently Rolling
d. gAevel e. _ Other (Specify) '

19. Vegetation Type: - a. Ka/ungle' ‘b, _.Clear Forest c¢. _ Brush d. _ High
T grass e. __Tropical Swamp Forest f. _ Plantation
g. _ Cultivated Area - h. __Marsh i. __ Swamp
J. _Paddy k. _ Other (Specify)

20. Soil Type: a._Sa'nd_y b. Zsflt c. . Clay d. _Gravel e. _ Other
' (Specify) '

21.. Soil Condition: _ Vet Ay |
22. Equipment Speed: Was equipmant moving when hit: _@fs _No

a.  If moving, how fast -5 94
b. If speed was limited, Why? (1) - _Terrain

(2) __Other than Terrain
(3) _Explain’

23. . Heather information:

a. Type: - _Rain _ Fog - _Aar __Overcast _ Other (Specify)

b. .Temperature: &o .52 °F c. Wind Velocity «s’/f”

c. 'l-!inq Direction g’k e. Barometer reading e
f. Relative Humidity g o «¢/ '
24, Visibility: a. Cloud Cover . Yes Mo b. Height 7K feet
' c. Visible Range ygodsssJ2 0  d. I Night: _Full Moon
__Half Moon _ Quarter Foon __ Star-light _ Artificial

illumination (Specify Type)

25, Direction of attack: a. _ Frontal b. __Left Flank c. _ Right Flank
d. __Rear e. _ Other (Specify) faur LprAs

26. Was encmy detected before he engaged? _Yes _ No /z//’/}l .

7%



27.

28.

29,

30.

3.

33. ~Adrgraft: a. Altitude . Dive angle used
c. Ay mec . Evasive action used

CASE # ABD-22- 72502 ~00

llow soon after sighting cnemy did firing commence: a. _ Immediately

b. _Did not return fire c¢. _ Other (Specify) 4///9

Who fired first: a. _ Friendly b. _ Enemy c. Unlfnown/t/,ﬁ
Intensity of encmy fire: a. _Light (1-10) b. Modcrktc—(lo 25)

c. _Heavy (Over 25) 'd. _ Comments

A

Has cover and concealment vsed by frinedly forces for personnel and/or
equipment __Yes _ Ho If yes, how? ////

that unused sources of cover and concealment were available:

A7

Acquisition Information: ////Q

s enemy detected: _ Sight _ Hearing ~_Sensor Device (Specity

b. What sensor (or msttics) viould have detccied the cneniy
earlier _

T~

€. How accurate was fix on enemy firing pesitions: _ 10 meters 25 meicrs

50 meters 100 meters __Over 100 n*ettv\
d. How was fix determined?

o

e. How Tong did it take you (or other crew e nbers) to locate sper\ﬁc
targets? :

\
f. If night, was night ohservation device used? __Yes _ No

g. If yes, specify type?

e. Type weapons carj/? 2(Jn-ch1verv

it Type formation (lurinrf-]jght\
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CASE § ABD-02 - 7002 -00

Escort aircraft _ Yes _ No If yes, .list below:

TYPE ~ NUMBER MODEL

Rotary-Ming

Fixed Wing

Ground Fire Information: 4/

Was firing source observed? '__ s __No
Aircraft heading degrees

(N
(2)
(3)
(4)

Direction of source from aircraft (o'clock)\\

Source: Ildentified __Yes __No  Attacked \__¥§ _No
If identified, what (type weapons)? N

~

~

n”

e v 9



CASE ¢ ABD-2.2 - :a(_L A-dc)
PART 11 - EQUIPHENT DAMAGE

/Q&W U

1. Equipment was famaged __ Destroyed E%"
2. Equipment was damaged or destroyed by: 0A4%f
a. _ Direct Fire e. __MA Fire
b. __Indirect Fire f.'__ﬁcciaeqt (combat oriented)
c. Tines g. __Other (Specify)
d. _ Missiles
3. VYhat was mission of equipment? ‘STEaC—o/AT//Lif 20 owhrtz1; 104bwn\
4. Number of hits for which collected data is described below? /
Hit Number -1‘ 2 3 4
a. Weapon/line AL
Type & Hodel M//U//
b. Pound Size/ Qo [ds | invsum fﬂ-f"j‘;r_ SR s _
mine weight B "H e (:\'Ocvwcgt.
) -~ 5 PEPR Jerizen
I L i A
d. Fuze type/ G SSURE
(A it s sround || 40T
burst)
e O T
R R
g. Hit location 77”’/‘77””
(Station No., Frame |c.es7 A240
#, Gencral Descrip- |, 4ec/

tion)

. Attack angle of pro-

Jectile to equipment

A;imuth

%0

E]gvation

Zep?




e e ¢ e e e e e e~y

CASE ¢ MBO-©2.2- 2000 2 -00_

enginz _ transwission __transfer case

i. Damaged major parts _
ZSQPGNST'O" system __Drive train _ Fire Controls _ Main Armauent
__Communications equipment ___Rq'diator aAhcels _gofﬁer (Speci 'Fy)/y//
Hit Runher 1 2 . 3 . 4
j. Depth of Pemtratwn o
(in inches) ///’
k. .Did round perforate Yes/@‘,) Yes/Ho Yes/No . Yes/lo
“If Yes continne
1. Dimensions & Shane /%/1
of hole at entrance /
and exit
; 4
m. Did spall occur ////7
n. Effects of spall /
on personnel and
comzonents /V/ /
0. Path of penetrator/ ‘ /
perforation in 4//
equipiant
FIRC DAIAGL

5. Did a fire occur?

6~_Cause of firc: _ Mine

_Other (expTain)——__

_Yes ﬁé

__Direct fire vieapon _Indirect fire

Al

““\/ U\
7. Llecation of fire damage [LX\

8. Damage caused by fire

\

\‘




CASE # ABD-0 2 - %2002 -0

FIRE DAMAGE (Continued)

"N9. Level of Fuel (at time of incident): a. _1/4 b. _1/2 c. _3/4 d. _Full
10. Matcm1 supporting combustion: a. _Gasoline b. _ Diesel c¢. _ Anmo '
1. Was fire suppresswn equipment available? _Yes _ No

12, Was there tnne tor operate fire suppression equipment? _Yes __No

i,’

13. Was the fire suppression quuy{? used? __Yes _ No
pimi was used __Installed __Portable

14, What type of fire suppression eq

__Other (Specify)

15. Was the fire suppression equipment effcctive\_’f __No

16. Was there tinme to evacuate? __Yes __No

17. Did the crew evacuate? Driver Veh Condr Gunner Loader

Pilot Lt Seat Pilot Rt Seat

_Yes _No _Yes _No _Yes _ Ho _bﬂ
Others (crew menbers only)

_Yes Mo __Yes -Ho __Yes Mo _Yes Mo

EXPLOSTOR DAMAGE (On or within vchicle)

wrésult of fire _VYes __No _ Unknown

19. WHas c>'p\losmn~ \Im"ncd1ate Efayed If delayed, how long
20. What was the cause of the e_z sfon) [‘X_Ammo _Duel” _ Other (Specify)

21. Damage caused by the exp'losion:r \

BLAST DAMAGE
22, Was cqmprwnt damaged by an external blast?: Vé ‘I'wlo

18. Did an internal explosion occur? Yes //ﬂo/

23. Hhat was the d1stance from blast to equipment (in meters)? a. /10
b. _10-20 ¢. _20-30 d. _ Over 30 e. _Other (spec1fy)

et o ..'.,/_4
24, Vas equipment moved by the b]ast? X6 __No If yes, how far?_z ;7

26. Was cquipment damaged by fragments due to the blast? __Yes L@
80

25. Vas equipment overturncd by the blast? _ Yes _5?35



CASE # ABD-2.2 ~ K922 X - 20

BLAST DAMAGE (Contirued)

27. Other damage caused by the blast /5//7tw .&'/"/'-',/'4@”/1/) Lo/ /
Ao lED /"% AP whe e [ Aamy Heys, £ Aoosts Frosy

28. Describe fragment damage (if not covered elsewhere in form)

V.2 s :

29. MWere doors or hatches open on equipment when damaged? 1 es _ No

. ooy gonss SCORLAIELD
Tl 2 2T on2 A #H A 28 T .
Qen’/ O . 4 -

ﬂz 'ZM 7 /—/ SR 2% ,24/’],9?(‘(/" caz/
/fx,ﬂ”"' ﬁ"/’///./ é’ﬁ//J'/'/‘”/ﬂ"; T ird 'y
bloar = a7 S et s
o /dr e DA K et
e/,

gt brow R AL
L

-5'/9'6'/4/7
] ﬂ‘/ S0 w e

81
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CASE # ABD- (2~ T0)5e> 200

PART II1 - PERSONGEL IWJURED
1. Number of casualties (crew mewbers only) jzﬂgae _KIA _MWIA_ DOW

__MIA _NBI _IRHA
2. CASUALTY

‘\\\\\ ‘| Driver Veh Comdr |Gunner |Loader [ Other

Pilot Lt Seat [Pilot Rt Seat Specify

a. u?\x¢ymmer

b. Casual ;-was KIA,
WIA, M1ANor DOV

c. Location,o?\wuma
(head, neck, hand,
torso, etc.)

=

To vhat extent did
each wounded perform
his mission \\\\\

e. khere was casualty's j
assianed station /([ ,

f. ¥as casualty at his VCL{
assicned station

(YES or #i0)
If not, vhere was he

q. Has casualty evac-
uated (YES or HO)
If yes, by whom
If yes, when

h. Was casualty vcaring
protective clothing

. If yes, specify type .
of protective cloth-
ing, i.e. body armor,
flak jacket, etc.

i. Did protective cloth-
- ing prevent injury or
reduce injury

J. Hhat caused casuaity N
1) Penetrator
2) Fragment (3) Blast
(4) Shock (5) Other
(Specify Other)
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CASE # ABD-O2- 70602~ 00

3. Number of caéualties~(.Passengers.0nly) yRone _KIA. __WIA _MIA
_DOW __WBI __IRHA
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1. Was equipment

CASE # ABD- 72 =70 00 4+ e a

PART IV - OPERATIONAL DATA

and/or major componcnts operating when damaged? Aﬁﬂééf _No

Check equipment
or Components

Operating when
damaged '
YES NO

Continued to
operate
YES NO

Remaining
Capability
(time related).

If shut
down why?

__ Engine

__ Transmission

___iransfer case

Frame

&~ Suspension

et

i

;’A j‘ ‘ "-”'31(\

__ Drive Train

__ Fire Controls

__ Main Armament

__ Conmunication
Equipmant

__ Radiator

4‘($ﬁeels

__ Other
(Specify)

2. MWas damaged equipment subsequently destroyed by friendly forces? _ Yes L£N6
3. If equipment was damaged and had to be destroyed by friendly forces, was it
used to aid in mission prior to destruction? __Yes _ No ,A;AV
4, 1If yes, how? A1
5. Was damaged equipment repaired in field beforc mission was compieted?
_Yes  /No If yes, estimate vepair time (man hours)
6. Mas equipment able to return to base or retrcat to a safe location under

its own power? © _Yes p-No

If no, how retrieved A7 @8 ToWED

NOT REPRODUCIBLE




7.

8.

10.

]1.

12,

CASE ## ABD- 2.2 - 70 O .7 - ¢ o)

Was standard "on vehicle equipment® -(OVE) in place on vehicle? ;/?es _No
If no, where was it located?

What was composition and location of cargo? 1£/é34 27 25K 40047

What additional items were on/or in the damaged equipmo nt? /’ i\ Ya? /),71

eV T
= :

Action of the equipmont after receiving the hit:
Ground vehicle/equipment reaction to hit:
a. _ Continued its activity in an opereble state.
b. KDQontinued activity but remained in opcrable state.
c. __Was rendered inoperable
d. __ Scrapped
\w:ft Reaction to hit: /////f
e. __Lontinued to fly; missica cewpleted.
f. _ _Continued~tp fly; mission not cumpleted, flew ___ minutes.
g. _ Forced to land; Ningpection/quick fix/took off
h. __Forced to land; l.atthestroyed
i. __Forced to land; later recovercd~
J. __Crashed; aircraft recov-red \
k. _ Crashed; aircraft not recovered

Is equipment repaireouie: ers _No If repairable, at what echelon?
a. _ Organizationel Db. _DS Unit c. _GS Unit d. Depot

/27 () )] o
e. ¢CONUS . _ Other (Specify) /- 127 o oSl BAU

v
Estimate total down time for repairs (man hours) /,'//'..."/;"

NOT REPRODUCIBLE
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CASE # ABD-2 - 0nai-0c)

PART V - PERSONAL INTERVIEW

NNHE/RANK for s i 0 Sien ol O L4, SSAN 43/~ 4 Y/ =5387 .
UNIT A7 0o S, 7 f)e s

10.

1.

12.

13.
14.

Responsibility of person interviewed? _—7x4c 2oy :,u/,i/‘c/.«"/.f'

Lccation of person interviewed at time of impace (relative to equipment
damaged) vl S a4

Activity of person interviewed at time of impact A/,'o/,:
/
Was the person interviewed wounded or injured as result of impact ~£4*

Activity of the equipment at the tima it was hit /b‘.‘(;l)/n//";‘ ewint Ko

What type of protection is inherent at point of damage Mmjﬁ
LemeL

Was any extraordinary protection afforded to the eqmpment which prevented
damage that would ordinarily have occurred St £

Has any stenderd protectien lacking which allowed extensive demage beyond
that which would ordinarily have occurred (2

Hould any cquipment wodification reduce the degree of damage /¢

Approximate distance frem: a. Weapon to equipment meters

b. Detonatioen of munition to equipment <7 meter

What type of damage did the cquipment receive? (Fire, explosion, missile,
impregnation, etc.) Llasoar et LS

Was damage caused extraordinary in view of the weapon/projectile causing the
damage? _Yes ,Alo  Cxplain ____é‘c AL 5= OF (CROUNY € ot oars

— Had A Bpl7E€R /M nve
Could damage have been prevented? ,_Yes _ No How M_@ggggz/gﬁ

Was the answer to above based on definite knowledge -, possible knowledge
___» Or no knowledge g

Does damage present a secondary hezard to_personnel? __ Yes _L_'NE If yes,
explain

NOT REPRODUCIBLE
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PART VI - SKETCH
£ G

wE/RaNK WES EK SN esimph G
WL A

o it 5y
Ssil: L3 ] I3 5T
wirr: 1 Q6. 347 At

ot ot
K
B

N -2

CASE TV0.

APD=0 2 ~ 7503 0 O

INTERVITMZR , T oy /o)

COUTDINATES N . A 2
3000 SCALE /4,000 4
oy ) -

700

Irerere——

505

sy

(4,

il

200 1¢ 0
NOT REPRODUCIBLE
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A=A 2
CASE # ABD=27- 71000 = CH™
PART V - PERSOHAL INTERVICW

NAME/RARK 427/ Ao Pigocss o £25  SSMN 574 - 8- 7977
UNIT A7 37 77 00K

9.

10.

n.

‘2.

13.
14,

15,

Responsibility of pcrson interviewed? J 2514

Location of person interviewed at time of impace (relative to equipmant
danaged) Tl om0 S LA S —

Activity of person interviewed at tima of iwpact -/7/:‘://4/'}‘

oo St s 0%

Activity of the equipment &t the time it was hit {_t_'l‘:/__)“_.-_"t’_:_;z;_gl{'_;l_ﬁ_‘i.i Koy
Hhat type of protcction is inherant at point of damsge _ /v o? /i b oo,

2R mok . -

. Has any extraovdinary protection affordad to the ¢quipment which previnted -

damage that would ordinarily havz occurred A0 -

Was any standard protection leching which allowed extensive damage beyond
that which would ordinarily have occurred A O -

Would any cquipment modification recduce the degree of damage /ﬂa

Approximate distanca from: a. Weapon io equipmznt maters

b. Detonation of muniticn to equipment ¢™ meter
p b

hat type of damage did the cquipient receive? (Fire, explosion, nissile,.
impregnation, etc.) BN NS 5T

Was demave caused extraordinary in view of the »veamn/projecﬁk causing the

dumage? __Yes gMNo Explain g;,fﬁ_ei,}(‘kf _1% ”{Q/tqg__o/ Y o BeAST
weny) STRAIG /.

Could demage have bcen prevented? . N¥es : No How efler Sweep o oF Aa4e

as the answer to chove based on dafinite knowledge : » possible knuiledge
—» Or no knowledge .

Does dumage prescnt a secondary hazard to pevsenne'? _ Yes p-tlo. .If yes,.
explain 0, 2

NOT REPRODUCIBLE
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CASL # ABD-- i Ty~ o

PART V - PERSONAL INTERVIEW

NAVE/RANK A2 R3S JSeamys £ /2¢ SSM .570-.5¢ - o 78
UNIT 77 "Cer 50,7 fJer &
1. Responsibility of person intervicwed? ﬂ,,z//t/zs”/’

2. lLocation of person interviewed at time ef inpace (relative to cquipment
damaged) LAOOADERS Sl 0

. 0 N N . . /.7 . ’ . :
3. Activity of person interviewed at time of impact _f7 r//,y;

4, Was the person intervicewed wounded or injured as result of impact’ A2

5. Activity of the equiprent at tho time it was hit Ao aa D0 f’// "
Al

6. Hhat type of protection is inhervent at point of damage _2J R WA Le. ...

_/"1 /;.,p /.',,w' ‘,« N

7. Mas any exiraordinary protection afferded to the cquipment which prevented
damage that would crdinarily have occurred e -

3 8. Was any standard protection lacking which allowed exteasive demage beyond
that whizh would ordinarily have occurred P

9. Would any equipment modification reduce the degree of demage 7/0)

10. Approximate distance from: a. Weapon to cquipment meters

b. Detonation of munition to equipment /~, meter

1. What type of damage did the equipment receive? ("ne, explosion, missile,
impregnation, etc.) St LAY

12. Vas damage caused extraordinery in view or the v.onpon/m‘oaecuk causing the
damage? ~_Yes ;oMo Explain _ Ve Fov LA R & denldL

13. Could demage have been prevented? _ Ves z_h"o Howt .

14, Was the answer to above bescd on definite knowledge 4,/possible knowladge
—_» Or no knowledge __ .

v
15. Does demagz present a secondary hazard to personne’'? _ Yes 2o .If yes,
explain =

NOT REPRODUCIBLE
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APPENDIX B

DRAFT PROPOSED MATERIEL NEED (1DPMN)

Army Countermine Mobility Equipment System (ACMES)
18 July 1971

US Army Mobility Equipment Research & Development Center
Fort Belvoir, Virginia

I. NEED

There is a need for mobility equipment that has a high resistance to loss of mobility
after a mine encounter. It is particularly desirable to decrease the single-hit, mobility
kill vulnerability of combat armored vehicles such as the M-48, M-60, M-113, and M-551.
This need is supported by data from the Battle Damage Assessment Reporting Program
(BDARP) presented in Appendix A.

This proposed materiel need does not envision basic design of the vehicle at this time
but is directed more to the development of accessories and retro-fit kits that are suitable
for application to vehicles in the current inventory. Such kits should be compatible
with the improved mine detection subsystems that will be available in the same near
term.

It should be emphasized that mines are highly cost effective from the threat standpoint
and that the means to counter the mine threat must then also be cost effective.

II. JUSTIFICATION

a. Threat

The use of mines by current and potential threats against mobility equipment such as
tanks and armored personnel carriers is increasingly cost effective from the enemy view-
point. This condition arises from the fact that a relatively small explosive charge set off
by either contact, delay, influence, or command will almost certainly break the vehicle
track and thus inflict a mobility kill. It is also almost a certainty that additional mobil-
ity damage will tend to be limited in most cases to the first and/or second road wheels
of the vehicle while the engine, power train, weapons, and crew are generally intact.
Thus, in spite of the relatively minor structural damage that is incurred, the critical

92



PO

function of mobility is lost, and the vehicle becomes easy prey to a variety of subse-
quent enemy options while the mobility mission itself is lost. It is recognized that the
science of mine detection is improving but ihe countermine effort should maintain a
balanced effort by continuous and critical examination of the vehicle itself. By this
concept the detection subsystem and vehicle subsystem become a countermine vehicle
system with mutual enhancement.

b.  This draft proposed materiel need takes the position that the almost certain
loss of mobility incurred by tanks and armored personnel carriers after a single mine
encounter constitutes a serious operational deficiency. This growing degradation of
capability has encouraged and stimulated and will continue to encourage and stimulate
the use of mines to impair and destroy mobility missions. There is a need for a broad
variety of flexible countermine materiel quite separate and distinct from improved ve-
hicles and detection per se. It is desirable that the current operational deficiency be
overcome by providing commanders with a variety of materiel options so that counter-
mine efforts may be selected to match the threat.

IlI. OPERATIONAL CONCEPT
It is postulated that the operational deficiency be countered by providing the field com-
mander with materiel that will significantly increase or maintain mobility after encoun-

ter with a mine. Usage of such materiel would be intermittent rather than continuous
and consistent with the magnitude of the mine threat.

It is recognized that deployment of a countermeasure eventually forces the enemy to
also deploy a counter-countermeasure, but the subject materiel should have sufficient
versatility to counter a broad variety of potential threats.

1IV. ORGANIZATIONAL CONCEPT

V. LOGISTICAL CONCEPT

VI. CHARACTERISTICS

a. Performance

1. The system shall not degrade mobility of the vehicle to which it is ap-
plied by more than 20% or otherwise impair or degrade the critical functions of the
vehicle before a mine encorinter.

2. After the loss of a track and the corresponding front two road wheels
of the vehicle, the system shall have mobility at least 10% of the original mobility and
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shall be otherwise suitable for éither unassisted return to base or continuation of the
mission,

b. Physical Characteristics

Generally, the physical characteristics of this subsystem should be consistent and com-
patible with a specific mobility vehicle system. Factors such as weight, volume, rugged-
ness, transportability, configuration, maintenance characteristics, integrated logistics
support, and personnel will requirc further attention and definition during development.



